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The synthesis  of some amides of N-methyl -4-quinolone-3-earboxyl ic  acid (II-VI) is described:  
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The study of N-methyl -4-quinolone-3-earboxyl ie  acid derivatives is of in teres t  because compounds of 
this type are  based on a skeleton of a molecule of N-methyl -y-quinolone:  the alkaloid echinopsine, which is 
one of the effective neuromuscula r  st imulants [1-2]. 

Synthesis of the compounds (see Table 1) was accomplished by the react ion of e thy lN-methyl -4-quino-  
lone-3-carboxyla te  with ammonia or with another compound containing the amino group (hydrazine hydrate, 
cyelohexylamine [3], N-phenylpropanediamine- l ,3  [4], f i-piperidino- and f i-morpholinoethylamines [5, 6]). 

The ethyl N-methyl -4-quinolone-3-carboxyla te  required  for the synthesis  of these compounds was 
prepared  by methylation of ethyl 4-hydroxyquinol ine-3-earboxyla te  with methyl iodide in dimethylformamide 
in the p resence  of potass ium carbonate [7]. 

The investigation of the effect of the compounds prepared  on neuromuscular  conductivity showed that 
they a re  less active than N-methyl -4-quinolone-3-carboxyl ie  acid itself, react ing like the alkaloid echi- 
nopsine. 

E X P E R I M E N T A L  

Amide of N-Methyl -4-quinolone-3-carboxyl ic  Acid (I). A mixture of 1 g of ethyl N-methyl--4-quino- 
lone-3-earboxyla te  and 25 ml of 24% aqueous ammonia was heated at 70-90~ for 5 h. During this time a 
further  25 ml of the same  ammonia solution was added. After cooling, the precipi tate  was fi l tered off, 
washed with water, dried, and reerys ta l l i zed  from alcohol or  water.  Yield was 75%, mp 276-278~ 

Hydrazine of N-Methyl -4-quinolone-3-carboxyl ic  Acid (II). A mixture of 2.85 g of ethyl N-methyl -  
4-quinolone-3-carboxyla te  and 1.25 g of hydrazine hydrate in 40 ml of absolute alcohol was boiled on a 
water bath for 2.5 h. After evaporation of the alcohol, the residue (1.7 g) was recrys ta l l i zed  f rom 50 ml of 
water.  Yield was 66%, mp 250-252~ 

Cyclohexylamide of N-Methyl -4-quinolone-3-carboxyl ic  Acid (III). A mixture of 1 g of ethyl N-methyl -  
4-quinolone-3-carboxyla te  and 0.5 g of eyclohexylamine was boiled for 3.5 h, then cooled slowly to room 
tempera ture ,  and 10-15 ml of water was added. 

The precipitate,  wel l - t r i tu ra ted  underwater ,  was f i l tered off, washed with water,  and dried,  After  
severa l  recrys ta l l i za t ions  from aqueous alcohol (1 : 1) a product  with mp 200-202~ was obtained. Yield 
was 70%. 
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TABLE 1. Amides of N-Methy l -4 -qu ino lone-3-ca rboxy l i e  Acid 

Found (in %) Empirical Calculated(in%) 
e l .  IN formula c IH I N 

NH2 

NHNH~ 

65,47 5,12 13,72 13,85 CnHIoN202 65,33 4,98 13,86 65,07 5,14 i 

60,73 5,08 19,12 6o,77t5,1c 
60,63 5,11 19,51 CnHnN30 ~ 19,35 

I 

71,88 7,15 9,58[ 71,8017,09 9,85 
72,00 7,21 10,11 CI~HzoN20 ~ t 

IIl NHC6Hn 

71,79 6,38 12,38 171,6116,31/12,53 
IV NHCH2CH2CHzNHC~H~ 72,14 6,36 12,59 C20H21N302 I I J 

V 

VI 

NHOHIGHIN~H I 

�9 i 

JqHGHIOHIN(OHL} lO OHIOHI~ 

68,94 7,38 
68,82 r 7,37 

6'66 

,.,0f c.8..:3o. 10 0817.9,. 0 13, lO/ 

7-13henylaminopropylamide of N-Methy l -4 -qu ino lone-3-ca rboxyl ic  Acid (IV). A mix tu re  of 1 g of ethyl 
N-me thy l -4 -qu ino lone -3 -ca rboxy la t e  and 0.75 g of N-pheny lp ropaned iamine - l ,3  was boiled for 3 h and cooled 
to room t empera tu r e ,  and the liquid me l t  obtained was t r i t u ra t ed  under water .  The p rec ip i t a te  was f i l te red  
off, washed, and dried.  Yield was 0.9 g (55%), nap 148-149~ (from ethanol). 

/3-13iperidinoethylamide of N-Methy l -4 -qu ino lone-3-ca rboxy l i c  Acid (V). A mix tu re  of 1.15 g of ethyl 
N-me thy l -4 -qu ino lone -3 -ca rboxy la t e  and 1.3 g of /3-piper id inoethylamine  was boiled at 175-180~ for 25 h. 
I t  was cooled to room t e m p e r a t u r e  and t r i tu ra ted  under water ;  the compound which c rys ta l l i zed  was f i l tered 
off and washed with dis t i l led water .  Recrys ta l l i za t ion  of 1.5 g of the dry product  f rom 15 ml  of aqueous 
alcohol yielded 1 g (66.6%) of a compound with mp 121-123~ 

/3-Morpholinoethylamide of N-Methy l -4 -qu ino lone-3-ea rboxy l i c  Acid (VI). A mix tu re  of 1.15 g of 
ethyl N-me thy l -4 -qu ino lone -3 -ea rboxy la t e  and 1.3 g of /3-morphol inoethylamine  was boiled for 25 h; then 
the me l t  was cooled and t r i tu ra ted  adding 15 ml of dist i l led water .  This yielded a c rys ta l l ine  product  wh ich  
was f i l te red  off, washed, and dried.  Reerys ta l l i za t ion  of 1 g of the dry  product  f rom 4 ml  of absolute a lco-  
hol yielded 0.7 g (44.8%) of compound with mp 165-167~ 

i. 

2. 
3. 
4. 
5. 
6. 
7. 

LITERATURE CITED 

G. 13. Gubina, Med. P r o m .  SSSR, No. 2, 53 (1960). 
M. D. Mashkovskii ,  Medicinal  Remedies  [in Russian]  (1960), p. 108. 
A. Baeyer ,  Jus tus  Liebigs Ann. Chem.,  278, 102 (1894); Hideo Nagano, Chem. Abstr . ,  55, 11413f (1961). 
A. F. Bekhli, Zhur .  Obshch. Khim.,  1__99, 1555 (1949). 
F. Corne t  et al., Chem. Abstr . ,  6_1.1, 8276 {1964). 
M. Zehmann,  Ber .  Dtsch. Chem. Ges. ,  27, 2177 (1894). 
F. F. Duffin and J .  D. Kendall,  J .  Chem. Soc., 1948, 893; Bri t .  Pat .  No. 820,295; Chem.  Abst r .  5_4.4, 
8862 (1960). 

22 


